in the maquis shrubland were determined according to attempts of behaviors during the observation period (Figures 2 and 3 ). Animals whose behaviors were observed on each observation day were determined randomly every time.
The study was approved by the Mehmet Akif Ersoy University Local Ethics Committee on Animal Experiments (29.08 .2014, meeting number: 14, resolution number: 89).
Statistical analysis
In statistical comparison of the data, Minitab 16.1 statistical software (14) was used. An intense descriptive statistical analysis was first applied to the data. Nonparametric tests such as the Mann-Whitney U and Kruskal-Wallis tests were also used in statistical evaluation of the data not showing normal distribution.
Results
In the study, breed-based evaluations and comparisons were performed for some behavior traits of Honamlı, Hair, and Saanen goats in maquis shrubland in the morning and afternoon periods between April and September. Grazing and browsing among the behavior patterns of the goats were the most prominent behaviors.
Behavior traits of Saanen goats
Grazing behavior of Saanen goats in the maquis shrubland was observed mostly in April and May as 75.45%-71.65% and 73.16%-78.25% for morning and afternoon in the mentioned months, respectively (Table 1) . Values in other months of measurement decreased approximately by half; when grazing decreased, browsing increased in these months. On the other hand, Saanen goats generally grazed more and were more active by spending more time in the bushes in the morning compared to afternoon; they mainly displayed more bipedal stance and resting behaviors in the afternoon. Table 2 shows some behavior traits of Hair goats in the maquis shrubland. It was observed that Hair goats grazed more in the afternoon compared to morning, except for June and July. Hair goats rested in a very short period of time in measurements taken in the afternoon in June and September and in measurements taken only in May among the months of measurements. Hair goats exhibited more bipedal stance behaviors in September compared to the other months (6.98% and 8.09%). Table 3 shows behavior traits of Honamlı goats in days of measurements taken for 6 months in a maquis shrubland of 1000 m 2 . It was observed that agonistic behavior of Honamlı goats in the maquis shrubland did not reach 1% in any month during the observation period. While Honamlı goats grazed mostly in April, they displayed browsing mostly in the morning in August (68.46%). In addition, differences of up to 10% were determined in Honamlı goats between observation periods of morning and afternoon in terms of browsing. Higher values were observed in the afternoon in terms of resting and rumination behaviors.
Behavior traits of Hair goats

Behavior traits of Honamlı goats
Comparison of goats' behavioral patterns
When behaviors of the goats in the maquis shrubland were compared, it was observed that Hair goats were more active and exhibited more browsing and bipedal stance behaviors compared to the other two breeds (Table 4 ). Honamlı goats were observed to rest more in the maquis shrubland and have more agonistic behaviors with each other compared to the other breeds. While higher values were determined for rumination and standing behaviors in Saanen goats compared to Honamlı and Hair goats and these values were statistically significant (P < 0.05), the difference observed in terms of grazing was not statistically significant (P > 0.05).
It was observed that only Honamlı and Hair goats showed some different behavior traits during the observation time. Figure 4 shows those behaviors. : Values in the same column with different superscripts are statistically different (P < 0.05).
ns : Nonsignificant (P > 0.05). *: P < 0.05, **: P < 0.01, ***: P < 0.001.
Discussion
It was determined that the goats exhibited mostly grazing and an interest in shrubs in the maquis shrubland for 7 h on observation days. The goats were observed to graze mainly in April and May averagely at the respective rates of 66.14% and 63.37%. While these values were compatible with the values reported by Schlecth et al. (12) , various researchers (9, 15, 16) reported that grazing behavior may vary between 60% and 85%. Grazing behavior is known to vary depending on season and hours within a day (9, 17) . Time spent by Saanen goats for grazing was longer in the morning compared to the afternoon. This is compatible with the results of the study by Morand-Fehr (18) . However, the contrary was seen in Honamlı and Hair goats in the study. Considering the fact that there might be fluctuations seen in grazing behaviors of goats during the day depending on various factors (6, 19) , it would not make sense to compare breeds in this regard. Grazing behavior is also known to vary depending on age, sex, and physiological periods of animals (20) . While pregnancy and lactation are prominent factors in these aspects (21) , it is reported that animals learn structural characteristics of plants with increasing age and this affects grazing behavior (22) . Since the conditions stated in study were not factors, they were eliminated. Goats at the same age and with the same physiological condition were used in the study in order to allow behavioral differences between breeds to arise from only differences between genotypes as much as possible. It is reported that time spent by different breeds of goat for grazing might also be different. Beker et al. (23) reported that Boer goats tended to spend more time for grazing compared to Spanish goats. In the study conducted by Fedele et al. (24) in Italy, they also stated that Maltese goats farmed in a more controlled manner were more selective compared to a domestic goat breed farmed under extensive circumstances. In this situation, it was observed that there might be differences between grazing behaviors of different breeds. A similar situation was also observed in this study; Saanen goats were determined to spend more time grazing compared to the other two breeds. On the other hand, the grazing rate of Saanen goats was lower compared to the rate (70.7%) reported for Turkish Saanen goats by Tölü (25) . It is thought that this is associated with the age and physiological conditions of Saanen goats used in the study (not being pregnant, therefore being out of the lactation period) and the composition of herbaceous plants on the base.
An obvious increase was remarkable in summer months in terms of tendency for shrubs. This situation verifies the results reported by Ventura et al. (26) , indicating that bushes have an important place for meeting food requirements of goats especially in summer in regions where characteristics of a Mediterranean climate are dominant. Orihuela and Solano (27) reported that as the time goats spent with herbaceous plants increased, the interest in woody formations decreased and vice versa. The results of this study are parallel to this; browsing increased in the period when grazing decreased. It was reported that while the goats preferred bush mostly in July at the rate of 63.41% averagely, browsing behavior of the goats could vary between 50% and 90% (28) . In addition, Solanki (9) stated that bushes had a share of about 52% in total consumption.
Hair goats were explicitly observed to spend more time on bush compared to Honamlı and Saanen goats (P < 0.05). Similarly, Mill (29) determined statistically significant differences between Boer goats and a domestic goat genotype in terms of browsing. As in grazing in the bush, the goats were observed to spend more time in the morning compared to afternoon in this study. This situation indicated that temperature and shade conditions within a day were not effective in the browsing of goats.
One of the most significant behavioral patterns distinguishing goats from other ruminants is bipedal stance behavior, namely raising the front legs (Figure 2) . Even though every breed whose behaviors were examined showed bipedal stance at variable rates, as is the nature of the species, Hair goats showed bipedal stance more compared to the other two. In addition, the specified rate was lower than the rates reported by various other researchers (17, 30) . This might be associated with the abundance of grass species in maquis shrubland because bipedal stance behavior of goats increases further in poor grazing lands. Statistically significant differences were observed between breeds in terms of rumination (P < 0.05). Likewise, Mill (29) determined that there were statistically significant differences between breeds in terms of rumination behavior. Saanen goats ruminated more during the observation period compared to the other two breeds. Low rumination rate in Honamlı and Hair goats is thought to be associated with the will of these breeds to mainly rest in barns and therefore to have rumination in these times. Honamlı goats rested at higher rates compared to Hair and Saanen goats, which makes us think that this was associated with a lack of sufficient mechanical pressure at low frequency of rumination (20) .
Saanen goats spent most of the time on rumination and watching the area around them by standing when they were not grazing and interested in the bush. When the same situation was evaluated for Hair goats, they were generally observed to exhibit a more active behavior compared to the other two genotypes other than grazing and browsing. Honamlı goats spent their time remaining after grazing and browsing for resting more than the other breeds. Even though this is an important finding in terms of choices of breeds, it can also be evaluated as an open area in terms of its disputability with further studies. Although there were statistically significant differences between breeds in terms of agonistic behavior in this study, the relatively tremendous horn structure of Saanen goats compared to the other breeds was not effective in this situation. In addition, it could be more appropriate to determine agonistic behavior in environments with more competition (forage limitation, mating time, etc.) in more limited areas like barns.
Additionally, some detected behaviors reflected the level and ability of adaptation for Honamlı and Hair goats in the area. These should be determined in detail with further studies.
In conclusion, the results of the study have carried discussions into a more objective course by representing scientific data on goat grazing, forest, and maquis issues. This study has revealed that it is needed to examine factors in more detail, such as grazing time, season, and condition of herbaceous plants, on the basis of their effects on interests of goats towards bushes and saplings.
It is not rational to ignore goats as "forest pests" in these days when the world and especially Turkey has a red meat problem. It is required to determine the morphological, physiological, and behavioral characteristics of these animals; to examine which environments and aspects they need to be utilized in; and to identify ways of integrating this species into the red meat sector.
